Recent evidence has suggested a specific role for core beliefs in the triggering of bulimic behaviors. However, less is known about the role of imagery in this link, despite its role in other disorders. The present study aimed to investigate the potential roles of core beliefs and imagery in triggering vomiting. Thirty bulimic women took part in a semi-structured interview focusing on their mental processes prior to vomiting, and completed a self-report measure of core beliefs.
The Roles of Core Beliefs and Imagery
To date, most cognitive theories of bulimia have stressed the role of negative automatic thoughts or dysfunctional assumptions regarding weight, shape and food. While there is good evidence in support of the roles of these cognitive structures (e.g., Rieger, Schotte, Touyz, Beumont, Griffiths & Russell, 1998) , recent findings suggest that they may not be sufficient to explain cognitive content in bulimic psychopathology. Evidence for this comes from two sources.
First, while cognitive behaviour therapy (CBT) is effective in the treatment of bulimia nervosa, leading to a complete remission of eating disorder symptomatology in approximately 40-50% of cases and a reduction of bingeing and purging symptoms in about 80% of cases, there is little conclusive evidence that CBT in its existing form is more effective than other treatments. Results from two controlled trials have shown that interpersonal psychotherapy (IPT) is about as effective as CBT in the longer term (Agras, Walsh, Fairburn, Wilson & Kraemer, 2000; Fairburn, Norman, Welch, O'Connor, Doll & Peveler, 1995) . Second, there is now considerable evidence showing that negative emotional states can precipitate bulimic behaviours (e.g., Fairburn, Cooper & Shafran, 2003; Meyer, Waller & Waters, 1998) . Models of bulimia that have incorporated this evidence have suggested that bingeing may serve the function of reducing awareness of negative emotional states (e.g., Cooper, Wells & Todd, 2004; Lacey, 1986; Waller, Kennerley & Ohanian, in press ). However, the functions of vomiting are less clearly established.
Theoretical accounts, such as the anxiety reduction model proposed by Rosen and Leitenberg (1985) , have suggested that vomiting in bulimics may serve as an 'escape' response, reducing the anxiety about body shape and weight, triggered by eating 'forbidden foods'. To date, most research examining subjective events preceding an episode of self-induced vomiting has focused on cognitions relating to shape and weight. The limited success of current CBT Vomiting in bulimic disorders 4 approaches, as well as initial findings suggesting a role for alternative preceding experiences such as affective states, suggests that current cognitive behavioural models of bulimic behaviours do not fully account for bulimic pathology and need to be broadened to integrate these findings. Two promising areas for further exploration include the potential role of core beliefs in triggering self-induced vomiting and the potential relevance of imagery.
The potential role of core beliefs
Given the failure of current cognitive-behavioural interventions to induce change in a substantial minority of bulimics, it has been suggested that the models on which they are based do not sufficiently account for the roles of past experiences and core beliefs in the development and maintenance of eating psychopathology (Cooper et al., 2004; Hollon & Beck, 1994; Waller et al., in press) . Core beliefs are defined as absolute and unconditional beliefs about the self and the world, which are established early in life in response to the person's environment (Young, Kosko & Weishaar, 2003) . While often being adaptive within the person's early environment, these beliefs can become maladaptive over time and with changed circumstances (e.g., the person is no longer in an environment where they have to mistrust others). Preliminary evidence indicates that many bulimics hold core beliefs relating to fear of abandonment (Patton, 1992) , a sense of defectiveness (Andrews, 1997) , vulnerability to harm (Root & Fallon, 1989) , and personal inadequacy (McManus, Waller & Chadwick, 1996) . Examining the role of core beliefs in bulimic women, Waller, Ohanian, Meyer and Osman (2000) found that frequency of vomiting was predicted by the strength of their 'defectiveness/shame' core belief (i.e., the belief that one has perceived defects that make one unlovable). This would suggest that self-related thoughts of defectiveness and associated feelings of guilt or shame may play a role in triggering vomiting.
Reflecting on the possible development of defectiveness/ shame core beliefs, Young (1999) has hypothesised that patients presenting with such beliefs have typically experienced an early family environment that was punitive, critical or abusive. In the field of the eating disorders, some Vomiting in bulimic disorders 5 support for this hypothesis comes from research showing that many bulimic patients experience abuse in childhood (Kent, Waller & Dagnan, 1999; Rorty, Yager & Rossotto, 1995; Wonderlich, Brewerton, Jocic, Dansky & Abbott, 1997) .
The potential relevance of imagery Whereas past clinical research has focused largely on the verbal content of cognitions, recent evidence suggests that exploring images and impressions may also be useful. A number of studies have considered the role of visual imagery in patients with anxiety and other emotional disorders. These studies have shown that negative and distressing images and impressions are frequently experienced by individuals suffering from simple phobias (Watts, Sharrock & Trezise, 1986) , obsessive-compulsive disorder (De Silva, 1986) , health anxiety (Wells & Hackmann, 1993) , generalised anxiety (Borkovec & Inz, 1990) , social phobia (Hackmann, Surawy & Clark, 1998) , posttraumatic stress disorder (Hackmann, 1998) , and psychosis (Morrison, Beck, Glentworth, Dunn, Reid, Larkin & Williams, 2002) . In some disorders, images and impressions are recurrent, and can bear close similarity to early memories of adverse life events. For example, Hackmann, Clark and McManus (2000) found that all of 22 patients with social phobia reported spontaneously occurring images, which were stable over time and across different situations, and tended to portray similar circumstances or reflect similar sensations. In addition, most patients reported that their images were linked to memories of adverse social events that tended to cluster around the time of the onset of the disorder. While there is a large body of work examining the role of imagery in the anxiety disorders, thus far little research has investigated the frequency and nature of images experienced by patients with eating disorders. In a preliminary study, Villejo, Humphrey and Kirschenbaum (1997) investigated imagery in bingeeaters, and showed that the activation of internalised images of family relationships led to distress and elevated sensations of hunger in these individuals. These findings suggest that imagery and associated emotions can act as triggers to bulimic behaviours.
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The link between imagery and core beliefs A number of studies have explored possible links between core beliefs and imagery. For instance, Wells and Hackmann (1993) investigated the content and origins of intrusive imagery in patients with health anxiety. They concluded that the exploration of images might be an effective method for identifying underlying core beliefs, which can subsequently be changed with the help of imagery modification techniques (e.g., imagery rescripting). This is in agreement with the views of clinical researchers (e.g., Layden, Newman, Freeman & Morse, 1993) , who have suggested that imagery may provide direct access to core beliefs in a way that purely verbal techniques can not. In a recent single case study, Ohanian (2002) produced results that were consistent with this hypothesis. While eight sessions of conventional CBT for bulimia nervosa reduced symptom behaviours in her client by 50 per cent, a single session of imagery rescripting (addressing a particular core belief) led to an almost complete cessation of the remaining bingepurge behaviours.
Whereas established models of binge-eating and vomiting (e.g., Fairburn, 1997) suggest that vomiting occurs as a direct consequence of bingeing, it has become more apparent in recent years that there is not a perfect relationship between bingeing and vomiting. Clinical experience and recent research findings indicate that not all episodes of vomiting follow a binge, and not all binges result in vomiting (e.g., Tobin, Griffing & Griffing, 1997) . It is therefore likely that other factors (such as cognitions or emotional states) may also play a role in triggering vomiting. The present study investigated the potential role of core beliefs and imagery in triggering vomiting behaviour. Based on the literature to date, the research questions were as follows: (1) Prior to vomiting, do individuals with bulimic disorders experience cognitions relating to a defectiveness/shame core belief, and associated feelings of guilt or shame? (2) Prior to vomiting, do individuals with bulimic disorders experience images or sensory impressions? If yes, are these images/sensory impressions recurrent, and can they be linked to adverse life Vomiting in bulimic disorders 7 experiences?
Method

Participants
Thirty individuals took part in the study. All participants were patients who had been referred a specialist eating disorders service, and met DSM-IV diagnostic criteria for a bulimic diagnosis involving vomiting (American Psychiatric Association, 1994) . Diagnoses were made on the basis of standardised clinical interviews carried out by experienced and trained clinical psychologists. Twenty-seven participants (90%) were female, while three (10%) were male. The participants' mean age was 28.1 years (SD = 9.32, range 17-63). The sample consisted of: four patients with anorexia nervosa of the binge/purge subtype (mean age = 23.0; SD = 5.7; mean BMI = 15.1; SD = 1.0; weekly vomiting frequency = 30.6; SD = 33.6); 22 with bulimia nervosa of the purging subtype (mean age = 29.6; SD = 9.6; mean BMI = 22.2; SD = 5.0; weekly vomiting frequency = 27.9; SD = 26.5); and four with an eating disorder not otherwise specified (EDNOS) (mean age = 24.8; SD = 9.7; mean BMI = 26.3; SD = 14.6; weekly vomiting frequency = 12.5; SD = 11.6).
Measures and procedure
Following their diagnostic interviews, the participants completed a brief questionnaire.
They were then asked to take part in a semi-structured interview, focusing on their mental processes prior to episodes of vomiting. The interview was conducted individually and lasted approximately 45 minutes. Whenever participants were required to give a rating, the interviewer displayed the relevant rating scale.
Cognitions and emotions associated with vomiting. Before taking part in the interview, participants were asked to complete a measure of core beliefs. The Schema Identification Scale for Clients with Eating Disorders (SIS-ED: adapted from Bricker & Young, 1994 , and from
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Young, 1999) is a seven-item self-report questionnaire. It was specifically developed for the purposes of the present study, and has therefore no established validity and reliability. The rationale for developing the SIS-ED was that it would allow participants to become familiar with the concept of core beliefs and provide ratings for these beliefs before talking about imagery, which was likely to bring up strong emotions in some of the patients. The SIS-ED provides participants with information about the nature of core beliefs, and briefly describes seven core beliefs that are commonly reported by individuals with bulimic disorders (Waller et al., 2000) .
These beliefs are: (1) Abandonment (belief that close relationships will end imminently); (2) Defectiveness/shame (belief that one has perceived defects that make one unlovable); (3) Emotional inhibition (belief that emotions must be inhibited to avoid adverse consequences); (4) Failure to achieve (belief that one is incapable of performing well); (5) Mistrust/abuse (belief that one will be taken advantage of or abused by others); (6) Social isolation (belief that one is different from others, and isolated from the world) and (7) Subjugation (belief that one must submit to the control of others to avoid negative consequences). Participants were then asked to rate how true each core belief was of them, using a six-point scale ('completely untrue of me' to 'describes me perfectly').
Participants were next asked to identify a recent time when they had vomited, and to describe any thoughts they had experienced immediately prior to vomiting. They were then asked to indicate whether they felt that any of the core beliefs they had identified previously on the SIS-ED were reflected in those thoughts. If they answered in the affirmative, participants were asked to identify the relevant core beliefs, and to rate the strength of each one on a 1-4 scale ('slightly' to 'extremely'). Next, participants were asked to specify whether they had noticed any feelings prior to vomiting. If they answered in the affirmative, they were asked to indicate which feelings they had experienced, by selecting any of nine possible feelings from a list. These were: loneliness, boredom, shame, guilt, worry, anxiety, sadness, anger, and depression.
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(Following data collection, six items from the list referring to similar emotional states were collapsed into three to allow for statistical analysis. Those items were: anxiety/worry, depression/sadness, and shame/guilt.) The participants were asked to name the single feeling they had experienced most strongly prior to vomiting, and they were requested to rate (on a 0-100 scale -0 = 'not at all'; 100 = 'extremely') the extent to which they believed that this feeling had increased their urge to vomit.
Images/sensory impressions and linked memories. In order to identify images or sensory impressions, participants were asked whether an image had passed through their mind prior to the identified episode of vomiting. If they did not report a visual image, the investigator asked whether they had experienced a sensory impression of any kind, which may have included smells, tastes, feelings or sounds. If participants answered in the affirmative for any of these, they were asked to evoke the visual image or sensory impression, and to describe it in as much detail as possible. They were asked to recount everything they had seen, heard and/or felt in the image.
Participants who had reported an image or sensory impression prior to vomiting were asked whether their image/impression was recurrent (i.e., stable over time and across different situations, and tending to portray similar circumstances or reflect similar sensations). In order to identify possible links between images and early memories, participants who had reported experiencing a recurrent image prior to vomiting were asked about their earliest recollection of any aspects reflected in the image. They were then questioned as to whether there was a memory that seemed linked to the image. If they answered in the affirmative, they were asked to evoke the memory with their eyes closed. Participants were then asked to describe the memory, and to recount briefly what they had seen, heard, and/or felt at the time. Table 1 shows participants' ratings of individual core beliefs prior to vomiting. The majority of participants (n = 22; 73%) believed that the thoughts they had experienced prior to vomiting were related to a defectiveness/shame core belief. On average, these participants felt that a defectiveness/shame belief was 'very strongly' reflected in their thoughts (mean = 3.32; SD = 0.65; max. score = 4). A large number of participants (n = 20; 67%) also reported thoughts relating to a failure core belief. On average, these participants felt that a failure belief was 'extremely' reflected in their thoughts. Finally, 16 participants (53%) reported thoughts relating to a social isolation core belief. On average, these participants felt that a social isolation belief was 'very strongly' reflected in their thoughts.
Comparisons of participants' ratings of core beliefs showed that for core beliefs in general, a defectiveness/shame core belief was endorsed by a significantly greater proportion of patients than either a social isolation core belief (z = 2.53; p < .01) or a mistrust/abuse core belief (z = 2.28; p < .05). A failure core belief was endorsed by a significantly greater proportion of patients than a social isolation core belief (z = 1.67; p < .05). There were no significant differences in the proportions of patients endorsing other pairs of core beliefs (z ≤ 1.40; p > .05 in all cases). For core beliefs prior to vomiting, a defectiveness/shame core belief was endorsed by a significantly greater proportion of patients than either a mistrust/abuse core belief (z = 3.36; p < .001), or emotional inhibition, abandonment or subjugation core beliefs (z = 2.60; p < .01 in all cases). A failure core belief was endorsed by a significantly greater proportion of patients than either a mistrust/abuse core belief (z = 2.84; p < .01), or emotional inhibition, abandonment, or subjugation core beliefs (z = 2.07; p < .05 in all cases). Finally, a social inhibition core belief was endorsed by a significantly greater proportion of patients than a mistrust/abuse core belief (z = 1.83; p < .05). There were no significant differences in the proportions of patients endorsing the other pairs of core beliefs (z ≤ 1.06; p > .05 in all cases).
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_______________________
Insert Table 1 about here   _______________________   Table 2 shows participants' ratings of their feelings prior to vomiting. While many participants reported that the feeling they had experienced most strongly prior to vomiting was shame/guilt (n = 10; 33%), an equal number reported that the feeling they had experienced most strongly was anxiety/worry (n = 10; 33%). Overall, 93 per cent of participants (n = 28) reported experiencing either or both feelings prior to vomiting (although not always as the strongest emotion present). In addition, 87 per cent of participants (n = 26) believed that the feelings they had experienced at the time had increased their urge to vomit.Comparisons of participants' ratings of their feelings prior to vomiting showed that feelings of shame/guilt and anxiety/worry were endorsed by a greater number of patients than feelings of boredom (z = 3.88; p < .001), loneliness (z = 2.88; p < .01) or anger (z = 2.39; p < .05). In addition, feelings of depression were endorsed by a greater proportion of patients than feelings of boredom (z = 2.10; p < .05). To determine whether some feelings were more likely to be reported as stronger than others, a oneway chi-square test was carried out, which was highly significant (X 2 = 22.73; df = 6; p < .001).
Comparisons of individual pairs showed that feelings of shame/guilt and anxiety/worry were reported more frequently than feelings of boredom (X 2 = ; df = 1; p < .0) or feelings of depression (X 2 = ; df = 1; p < .0). None of the other pairs were significantly different from each other (X 2 ≤ .3.77; df = 1; p > .05).
Insert Table 2 about here
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Seventeen participants (57% of the sample) reported experiencing an image/impression prior to vomiting. In all reported instances, participants' images/impressions were visual -none reported a non-visual sensory impression. Sixteen participants (53% of the sample) reported that their image was recurrent, and eleven of them (37% of the sample) were able to link these to a memory from the past. In many instances, these life experiences had occurred in childhood. Table 3 shows the results from the semi-structured interview for those participants who were able to identify a recurrent image that was linked to a specific memory. The table contains descriptions of participants' images and memories. Close inspection of participants' memory accounts suggested the presence of two themes. These were: (1) being humiliated or abused (e.g., "teacher laughing at me with other boys because I'm no good at sport"; "being bullied at school because I'm overweight"; "forced first sexual experience whilst drunk"); and (2) being abandoned (e.g., "dad leaving the family when I'm six years old"; "seeing my brother dying"; "finding our house empty as mum has disappeared"). Two experienced clinical psychologists were next asked to rate participants' memories for the presence or absence of these themes. In the majority of cases (n = 10), the content of participants' memories could be classified under one of the two themes. Inter-rater reliability checks indicated a high agreement between the raters (kappa = 0.79; p < .01).
_______________________
Insert Table 3 about here
Discussion
The first aim of this study was to determine whether bulimic patients experience cognitions relating to a defectiveness/shame core belief (belief that one has perceived defects Vomiting in bulimic disorders 13 that make one unlovable), and associated feelings of guilt or shame prior to vomiting. The results showed that a clinically significant proportion of bulimic patients reported the activation of defectiveness/shame core beliefs. In addition, a significant proportion of bulimic patients also reported the activation of failure and social isolation core beliefs prior to vomiting. The activation of these beliefs was associated with feelings of shame and anxiety, and most patients perceived these feelings as triggers to their vomiting behaviour. The second aim was to investigate whether bulimic individuals experience images prior to vomiting, and whether such images are recurrent and linked to adverse life experiences. The findings showed that a large number of bulimic patients report experiencing images, which are predominantly visual. In many cases, the images were recurrent and linked to adverse life experiences of being humiliated, abused or abandoned. These findings suggest that memory-linked images may be one factor that can trigger vomiting in eating-disordered individuals.
In keeping with previous studies showing that emotional states can precipitate bulimic behaviours (Fairburn et al., 2003; Meyer et al., 1998) , the present results indicate that many patients experience feelings of guilt or shame prior to vomiting, and that they perceive these feelings as triggers to their vomiting. The finding that feelings of anxiety/worry were experienced by patients prior to vomiting as frequently as feelings of guilt/shame is in agreement with Rosen and Leitenberg's (1985) hypothesis that anxiety about the consequences of bingeing may be a precipitant of vomiting. Future research might investigate whether direct manipulation of patients' emotional state (e.g., inducing feelings of guilt, shame, or anxiety) can trigger purging or vomiting urges. Such research might involve presenting bulimic individuals with subliminal processing cues relating to a defectiveness core belief, and observing their emotional state and behavioural reactions (e.g., Meyer & Waller, 1999; Patton, 1992; Waller & Mijatovich, 1998 ).
The present findings suggest that recurrent images that are linked to early memories (e.g., Hackmann et al., 1998; are also experienced by bulimic individuals, and that they
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may play a role in triggering vomiting. Further research is needed to determine the exact origin, nature and role of these images. Thus far, the functional links between imagery and patients' use of vomiting behaviours remain unclear. However, the present findings suggest that vomiting, like bingeing, might serve as a coping strategy to reduce the emotional impact of negative imagery (Pitts & Waller, 1993) . The fact that a number of patients were able to link their recurrent images back to distressing life experiences (of being humiliated, abused or abandoned) suggests that these experiences might contribute to the development of patients' core beliefs. While previous research has provided some preliminary evidence for such a link in other disorders (e.g., psychosis - Morrison et al., 2002; social phobia -Hackmann et al., 2000) , further research is needed to demonstrate that link in bulimic patients.
The present study has several implications for clinical practice. First, it would seem important to identify and address patients' defectiveness/shame beliefs in therapy. Treatment strategies for accessing and modifying core beliefs have been described (e.g., Beck, 1995; Layden et al., 1993; Padesky, 1994; Young et al., 2003) . Modification of such beliefs might involve the use of positive data logs, verbal challenging of belief content, and the re-attribution of responsibility for the origins of the core belief. Second, identifying patients' images and associated memories of adverse life events might also be useful. This would be particularly important when working with bulimic patients with a history of childhood trauma or abuse. A number of cognitive-behavioral techniques have been developed for accessing images and early memories and transforming their meaning (e.g., Arntz & Weertman, 1999; Smucker, Dancu, Foa & Niederee, 1995; Young et al., 2003) . These might involve changing the ending of an image or memory, having an adult self establishing control in the image/memory, and the integration of corrective information that has been identified with the help of the therapist. While there is case material indicating an efficacy of these treatment strategies (e.g., Cooper, Todd & Turner, 2003; Ohanian, 2002) , the evidence base supporting their use is so far highly limited, and further
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research is needed to conclusively determine their value.
The present study has several limitations that need to be addressed by future research.
First, the reliability and validity of the semi-structured interview and the core belief measure used number of episodes of vomiting over time. Finally, as all data were collected at a specialist service, it is likely that patients with less severe forms of bulimia (e.g., patients managed by their GPs within primary care) were not included in the study. Further research is needed to replicate the present findings in a larger clinical sample, which also includes mild cases of bulimia. 
